4 model the one-and two-channel Kondo effect using a device consisting of a micrometre-scale semiconductor known as a quantum dot, or island, that has a pseudo-spin angular momentum ½ and is connected to two electron reservoirs through nanometre-scale constrictions (orange) called quantum point contacts (QPCs). The authors place the device perpendicular to a strong magnetic field and measure how the conductance at each QPC changes at extremely low temperatures as single electrons enter or exit the quantum dot (red arrows). b, Keller and colleagues' device 5 , which probes the difference between the one-and two-channel effects, consists of a nanometre-scale spin-½ quantum dot (red) that is coupled (red arrows) to a metallic electron island, forming one electron-transport channel, and to source and drain electrodes, which together form a separate channel. The authors measure the conductance between the electrodes and investigate transitions between different quantum phases of matter at temperatures close to absolute zero. (b Adapted from ref. 5.)
depletion of SERINC3 or SERINC5 from host cells selectively enhanced the infectivity of Nefdefective HIV, confirming that SERINC proteins reduce HIV infectivity. Both SERINC3 and SERINC5 are expressed in human blood cells, suggesting that they are active in the primary targets of HIV infection in vivo.
How do SERINC3 and SERINC5 lower HIV infectivity? Both groups showed that, at high levels of expression, these proteins reduce the efficiency of virus fusion with target cells. However, the proteins inhibited HIV infectivity more strongly than they affected fusion, suggesting that they also affect an early postfusion step in infection. Accordingly, Rosa et al. propose a model in which SERINC3 and SERINC5 prevent the expansion of the pore that is formed between the viral and cell membranes and that is necessary for delivery of the viral core into the cell's cytoplasm (Fig. 1) . However, it is not clear whether this would result in the impaired reverse transcription of the viral genome that is normally seen in Nefdefective HIV. One intriguing possibility is that the impeded viral core is targeted for cellular destruction, as previously suggested 11 . The identification of SERINC3 and SERINC5 as antiviral proteins that are counter acted by diverse retroviruses suggests that these proteins may also target other enveloped viruses, which may in turn have different mechanisms for escaping their antiviral action. These two proteins can therefore be used as probes to examine the entry mechanisms of enveloped viruses. Although the available data suggest that these proteins target specific regions of viral glycoproteins, it is possible that they inhibit fusion indirectly by controlling the lipid composition or fluidity of the viral membrane. Regardless of the specific anti viral mechanism, the ability of Nef to counteract SERINC3 and SERINC5 adds to the impressive list of functions of this remark- 
CONDENSED-MATTER PHYSICS

Quantum dots and the Kondo effect
Nanotechnology studies explore the extreme properties of strongly interacting electronic systems through conductance measurements, and probe quantum phase transitions close to absolute zero temperature. See Letters p.233 & p.237
agnetic impurities, in the form of atoms that have spin angular momentum (spin) of ½, can drastically modify the electrical resistivity of metals. In the presence of such atoms, the resistivity drops to a minimum at a certain low temperature a few kelvin above absolute zero, but then increases as the temperature falls further 1, 2 . This behaviour at low temperatures is called the Kondo effect, and it has been modelled in nanosystems known as quantum dots (QDs) that have been engineered to behave as spin-½ artificial atoms 3 .
To model the Kondo effect, a QD is connected by means of quantum tunnelling to two electron reservoirs through electrodes that form electron-transport channels -a setup known as the one-channel Kondo model. Writing on pages 233 and 237 of this issue, respectively, Iftikhar et al. 4 and Keller et al. In metals, the mechanism responsible for the Kondo effect at low temperatures is the coupling between a magnetic impurity and the spins of conduction electrons. At temperatures lower than the Kondo temperature T K , the electrons interact strongly with the impurity (a process known as screening), forming a collection of heavy quasiparticles 1,2 called a Fermi liquid. In the one-channel QD set-up, electrons in the reservoirs enter a state of superposition that forms a single electron channel, which strongly couples with the QD's spin near the Fermi level (the energy of the highest filled electronic level of a system at absolute zero temperature). The conductance through the channel reaches a maximum value below T K (which is much lower than 1 kelvin in QDs 3 ), in contrast to the increased resistivity in metals with magnetic impurities.
The two-channel Kondo model involves two sources of electrons that form two separate electron channels which compete to screen the impurity, thereby producing non-trivial low-temperature effects predicted by Kondo theory 8 . Iftikhar and colleagues observe the two-channel effect using a micrometre-scale QD (Fig. 1a) that comprises an 'island' of several billion electrons 4 . On this scale, the QD behaves like a metal, but its charge is quantized; this means that, to add one electron to the QD, a finite amount of charging energy
n the southern sky hangs the constellation Microscopium, 'the microscope' , one of several minor constellations named after scientific instruments in the eighteenth century. Using some much more recent instrumentation, Boccaletti et al. 1 (page 230 of this issue) have now observed with fresh clarity a young solar system nestled within that constellation, homing in on a dusty ring of debris around the star AU Microscopii (AU Mic). These observations from the ground match or exceed the resolution with which this debris disk was previously seen by the Hubble Space Telescope. When the authors compared the new images with the older Hubble data, they discovered several localized areas of enhanced brightness, perhaps clouds or clumps of dust, moving outwards from the star surprisingly fast on trajectories suggesting that the clouds are likely to escape into interstellar space.
Twenty years ago this month, astronomers announced the detection of a planet orbiting a Sun-like star 2 , launching a revolution that has led to detections of thousands of exoplanets with a dizzying diversity of properties. But the vast majority of such discoveries have been is required. The QD's ½ spin results from a resonance between two macroscopic charge states that have the same energy 9 . When electrons enter or exit the island, the QD's spin changes direction.
The authors connect the QD to external electron reservoirs through two macroscopic electrodes and apply a strong magnetic field (3.9 tesla). The field polarizes the spins of individual electrons, which restricts the number of quantum electron channels to two. The authors demonstrate the two-channel effect through two quantum point contacts (QPCs), which are nanoconstrictions separating the QD from the electron reservoirs.
Iftikhar et al. obtain a first indication that two-channel Kondo physics is at work in their system from an analysis of conductance measurements, which yield T K as a function of the transmission probability of a single electron through the QPCs. The increase of the conductance below T K that they observe is in agreement with Kondo theory 10 . At each of the two QPCs, the conductance shows a maximum value of e 2 /h, where e is the electron charge and h the Planck constant. Taking both QPCs into account, the conductance through the system becomes e 2 /(2h), by analogy to two resistors connected in series 10 . The authors then observe how the conductance changes with temperature, and expose the fragility of the two-channel effect: they find that this effect occurs only for a narrow range of conductances and temperatures; outside that range, it transitions to the onechannel effect, in agreement with theory 10, 11 . The channel that couples most strongly to the QD screens the QD at the low-temperature limit (14 millikelvin ). An open question is why the conductance of the most strongly coupled QPC slightly exceeds e 2 /h -the quantum upper limit.
Keller and colleagues explore the difference at the quantum level in the conductance between the one-and two-channel effects using highly controllable nanotechnology 5 and theoretical and numerical arguments. The authors fabricate a quantum device 12 consisting of a nanometrescale spin-½ QD that has an odd number of electrons 3 and two electron channels: a pair of source and drain electrodes together form one 'delocalized' channel, and a metallic electron island acts as a separate channel (Fig. 1b) . In contrast to Iftikhar and colleagues' system, the number of electrons in the metallic island cannot be modified in this experiment.
The microscopic origins of transitions between different quantum phases of matter at zero temperature are not always understood and are often debated. According to the theory of the two-channel Kondo effect 8 , the temperature (or conductance) domain close to the quantum phase transition is well understood and can be studied not only by tuning the strength of the coupling of each (macroscopic) quantum channel with the spin-½ impurity, but also by adjusting external parameters such as the temperature, the magnetic field or the bias and gate voltages of nanosystems. This leads to a complex behaviour in the electron-transport properties across the quantum phase transition. When the two channels couple equally to the spin-½ QD, the electron transport for temperatures below T K (corresponding to thermal energies less than about 50 microelectronvolts) cannot be interpreted by the standard quasiparticle picture, leading to the emergence of non-Fermi-liquid behaviour.
In their system, Keller et al. observe that, when the spins of the two electron channels couple to the nano-QD in such a way that the energy exchange between the channels and the QD (which acts as the magnetic impurity) is different in the two cases, the more strongly coupled channel pairs with the QD. The conductance measurements then show that the system undergoes a quantum phase transition, reverting to a Fermi liquid of quasi particles (whose wavefunction acquires a 90° phase shift). At a temperature above absolute zero, the smooth transition between the non-Fermiliquid and Fermi-liquid regimes involves a distinct energy scale (T*), and the authors' conductance measurements are in agreement with precise theoretical predictions of that energy scale 13, 14 . Keller et al. report a quadratic dependence of T* on the gate voltage, and confirm the exact theoretical description of the transition between the strongly correlated non-Fermiliquid and Fermi-liquid states.
Keller and co-workers' device essentially provides a sophisticated 'nanoscope' with which the authors explore domains close to quantum phase transitions in an extremely narrow physical-parameter space. Iftikhar and colleagues' impressive experiment demonstrates the two-channel Kondo effect on the basis of the quantum charge states of a microscopic QD in an electric circuit. Follow-up research could involve more electron channels by increasing the numbers of QPCs in an effort to investigate other similar systems that are best described in terms of strongly interacting entities (strongly correlated physics 
